At each menstrual cycle, the uterine endometrium undergoes intense remodelling. Of 
Introduction
The uterine endometrium, a well-known target for steroid hormones, is regularly shed and rebuilt throughout reproductive life, implying an active and continuous tissue remodelling. Uterine (Emonard and Grimaud, 1990 ; Van Wart and Mookhtiar, 1990) . These enzymes depend on Ca2+ and Mg2 + and are optimally active at neutral pH (Birkedal-Hansen, 1988 ).
Seven MMPs have been identified in mammalian cells (Woessner, 1991) and are grouped in three different classes, depending on their structural homology and substrate specificity, interstitial collagenases, gelatinases and stromelysins. The fibroblast-type interstitial collagenase (Stricklin et al, 1977; Goldberg et al, 1986) and the neutrophil-type homologue (Hasty et al, 1990; Mallya et al, 1990; Mookhtiar and Van Wart, 1990) produced by proliferating fibroblasts (Sato et al, 1985; Hibbs et al, 1987; Wilhelm et al, 1989) and by tumour cells (Sato et al, 1983; Collier et al, 1988) , and the 92 kDa gelatinase produced by neutrophils (Hibbs and Bainton, 1989) , macrophages (Hibbs et al, 1987) and by certain transformed cells (Wilhelm et al, 1989; Bernhard et al, 1990) have an identical substrate specificity degrading native collagen type IV, V and X (Wilhelm et al, 1989; Okada et al, 1990) . These gelatinases contain a fibronectin-like domain which allows them to bind to gelatin (denatured type I colla¬ gen). The 72 kDa gelatinase is activated by organomercurial salts in vitro and not by plasmin or trypsin. Human fibroblasts also produce stromelysins (Okada et al, 1986; Whitham et al, 1986; Wilhelm et al, 1987; Saus et al, 1988) , a group of three homologous enzymes (MMP-3, , that are also called proteoglycanases. These degrade type IV and IX collagene, laminin, fibronectin, elastin and proteoglycans (Chin et al, 1985; Okada et al, 1986 Okada et al, , 1989 . All MMPs are secreted as inactive proenzymes that are activated by limited proteolysis (He et al, 1989; Okada and Nikanishi, 1989) by other proteases, losing a 10 kDa peptide upon activation. In the active form, MMPs are regulated by inhibitors present in plasma and in the extracellular matrix. MMPs can be inhibited by Ct2-macroglobulin (Barret and Starkey, 1973) and ctj-antitrypsin present in plasma and by tissue inhibitor of metalloproteinases (TIMP) located in the extracellular space (Cawston et al, 1981) . The purification and isolation of TIMP has previously been described (Finn, 1986; Goldberg et al, 1989 ). (Fig. le, d , e and f), whereas on matrigel no monolayer was seen (Fig. la, c) . On agarose, cells remained viable (negative with Trypan blue); however, they floated in the medium where they grew as aggregates (Fig. lg, h (Fig. la, b) .
Epithelial cells. After collagenase digestion, the glands remained intact. Glands from proliferative endometrium were shorter, thinner and less tortuous than those obtained during the secretory phase (Gravigard IUD bearing uteri). After 5 to 7 days, the glands were no longer recognizable and the epithelial cells formed a monolayer; these were then trypsinized and grown on different substrates.
Within 24 h of culture, epithelial cells adhered to matrigel (Fig. 2a, b) and formed a pattern consisting of epithelial cells surrounding an empty space, resembling a glandular lumen. Immunopurified epithelial cells (Fig. 2a) (Fig. 2a, b ). On agarose (Fig. 2c, d (Fig. 2a, c) (Fig. 3) . Four gelatinase bands were present on zymograms of immunopurified stromal cell super¬ natants (Fig. 3a, b and c; Table 2 ), whereas six to eight bands were seen with non-immunopurified cell supernatants (Fig. 3d, (Fig. 3) . In the supernatants from purified endo¬ metrial epithelial cells after 48 h (Fig. 4) (Fig. 3a-c and d-f, respectively) . For pro¬ teases of lower molecular mass (<53kDa), the duration of incubation did not appear to affect their intensity. Except for a general decrease in intensity of all bands at day 5 of culture, no specific effect could be seen on the intensity of epithelial cell gelatinases (Fig. 4) .
Effect of purification. The 248 and 82 kDa gelatinases of stromal cell preparations were clearly of lymphomyeloid origin since after immunopurification these bands could no longer be seen (Fig. 3a-c and d- al, 1990 Sang et al, 1990 Bischof et al, 1990 Bischof el al, 1990 Bischof et al, 1990 Bischof et al, 1990 Bischof et al, 1990; Fisher et al, 1989 Bischof et al, 1990
Fig. 4 . Zymograms of immunopurified (lanes 2, 4, 6, 8, 12 ) and non-immunopurified (lanes 1, 3, 5, 7, 9, 11) epithelial cell supernatants from early proliferative endometrium grown on matrigel (lanes 1, 2, 5, 6, 9, 10) and agarose (lanes 3, 4, 7, 8, 11, 12) for 0 to 2 days (lanes 1-4); 2 to 5 days (lanes 5-8) and 5 to 8 days (lanes 9-12) . Std: standard.
with the same intensity irrespective of immunopurification, indicating an exclusively stromal origin of this protease (Fig. 3) . The 82 kDa gelatinase from epithelial cell supernatants was not seen after immunopurification, whereas the intensity of the 89 kDa band was reduced and the 64-58 kDa band remained unchanged (Fig. 4) (Fig. 3a-c, d-f ). After 2-5 days no digestion band could be seen on the zymogram of the supernatant of cells cultured on agarose indicating a strict adhesion dependence for the expression of the proteases (Fig. 3a-c) . Immunopurified stromal cells grown for more than two days on matrigel strongly expressed the 82 and 89 kDa gelatinases, whereas the same cells grown on plastic expressed only the 89 kDa gelatinase and on glass none of these two bands was seen (Fig.  3a-c) Fig. 5a, b) . The same digestion bands could be seen when stromal cell super¬ natants from early or late proliferative endometrium were compared with the previous phase, thus the intensity of the digestion band seemed to vary with phases of the cycle. During the early proliferative phase, the 64-58 kDa gelatinases were more intense than they were later in the cycle. In contrast, the 89 kDa band was apparently more intensely expressed during the proliferative phase than in the early proliferative or early secretory bearing a Gravigard IUD phases (Fig. 5) .
Effect of inhibitors and pH changes. (Hunt, 1989) , mast cells (Finn, 1986) and large granular lymphocytes (King and Loke, 1990) . Different methods have been proposed for separating these endometrial cells from each other before plating (Lindenberg et al, 1984; Kirk et al, 1978; Satyaswaroop et al, 1979) .
Before characterizing the proteases secreted by endometrial cells, we chose to develop a technique for eliminating the bonemarrow-derived cells from the endometrial cell suspension because these cells are known to produce proteases in other tissues (Shapiro et al, 1990 As reported previously (Schatz et al, 1990; White et al, 1990) , the phenotype of endometrial cells changes with the nature of the substrate on which they grow. Epithelial cells grew into glandular structures when cultured on matrigel (White et al, 1990 ; the present report) and stromal cells organized themselves into clusters (Schatz et al, 1990 ; this study). (Fini and Girard, 1990) . This band was also clearly expressed by cytotrophoblast cells (Bischof et al, 1991) . The intensely expressed 89 kDa gelatinase probably represents the 92 kDa collagenase (MMP-2) that degrades collagen type IV and V and which is also expressed in leucocytes, monocytes, macrophages (Welgus et al, 1990 ) and cytotrophoblast cells (Bischof et al, 1991) . 
